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I *Introduction

11i The-purpose of this do e is to act as a Sade to setting' p
r7/Gc:S Ho.? ILL. 4., as fj.*t to the Chieftain (F3VWP1.) t^V with
the maximu ease anld safety* It is recomei ed that, whereve
possible, the procedure as d ailed in this docume4t in followed.

A10, The various checks and adju. ents called for in this prooeaue
describe the performance of a orrectly functioninr, u steo" The
tests should be carried out the Me4.0l0 staldinc on )ey"i jErOcU
except where otherwise spee it. If the eq4pmnt does not reacli
a described# it shmdita be euc ta ed.that .Viq units. 5wolved mv
correctly installed svd cabled etore essouna that th we etetive,

2. PH atAm

2l.1 Trevetse the tqr.t to Dead Asterni with sun elevatede. Usine
zmzer ' hancbheel depress the Lu,. until ..tI)e theal- jacket arou

the barrel touches the 'rubber bump strip wiithout oo.reusinL it%
If no theimal jacket is fitted .allow haIf em inch cle,rc.n.o between
bavel and st3p. Raove aoet 1W trm nconr panel. Elevate
the gmn by tow rotations of the Wunner.'s elevatiom huxheel wAd using
an Avg 8 or p cms rmnke, check that q4n. opea oimit exists
between pins D and 3 at M. socket. DqVqs the pn ed heok t-at
a short oroult spi~m at the aid of two rotatimm plus or tizus
half a rctation.. If desired .esLts ceamatbe obtamod, .. wmoe
cover tram L.t switch assbl~y on eleftt1ti-Xoeabo- md A&ust
switch 3 (bottai tro~vel) WAi t1W MWAi CbA.

2.2 Check that an open circuit e4ist8 between ins C and P of TV
socket. Ilevate tLo ,tm .,:' 22 rotations of the lifteheel, Cheok
that a ahort circuit now w4ots between pis C axd V of TM. Ig
neessaq aJiat .1tc' 1(pop trvw l) to obtain desired results.
Do N J Iwt mmi o;- as V is has been correctly positiqaed in
clause 2.1.
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2.3. Elevate the gun to its mechanical end stop. Depress the gun by
6 rotations of the handwheel and check that an open circuit
exists betweon pins - and H of TV9 socket. Elevate the gun and
check that a short circuit appears at the end of 2 rotations
plus or minus half a rotation. If necessary, adjust switch 2
(top) and first subsidiary cam to obtain desired results.

2.4. Traverse tho turret to the offside and depress the gun to its

mechanical end stop. Elevate the gun by 6 rotations and
check that an open circuit exists between pins B and G of
TV9 socket. Depress the gun and check that a short circuit
appears at the end of 2 rotations plus or minus half a
rotation. If necessary, adjust switrch 4 (bottom) and second
subsidiary cam to obtain desired results. Replace socket TV9
and remove socket TV4 from control panel. (It is possible to
use JM6 instead of TV4).

2.5. Traverse the gun towards the rear of the hull with the gun in
full depression until the thermal jacket around the gun barrel
touches the rubber strip without compressing it. Using an Ave
8 or 9 on ohms range check that a short circuit exists between
pins G and H of TV4. Zero the traverse indicator and traverse
the gun 100 mils towards the front of the hull. Chock that an
open circuit exists between pins G and H. Traverse towards
the rear of the hull and check that the short circuit reappears
at areading of 60 mils plus or minus 10 mils on the traverse
indicator. If necessary adjust traverse limit switch and c am
to obtain desired results.

2.6. Repeat 2.5 from the nearside.

2.7. Traverse the gun across the rear of the hull checking that a
short circuit is maintained between pins G and H TV4 inside
the limits set by tests 2.5 and 2.6. Replace TV4 socket.

3- Preliminary Checks

3.1. Check that all units are secured, all cables correctly
connected, particularly main input leads. Check that the
auxiliary generator is running and has the necessary cooling.

3.2. Ensure that there is a clearanhce to rotate the turret at
all angles of gun elevation. Check that rotary switch S.B.
on switch unit and Master switch are both "off". Rolease and
stow Gun Clamp, then move Driver's and Loader's Safety
Switches to the live position.

3.3. Remove Control Panel cover. On the monitor unit in the
Control Panel set switch S.5 to position 11 (D.C. supl)3y
volts), switch S.4 to "D.C. normal". On mter M.1 (0 - 30
volts) check that a positive reading of 28 - 3v is obtained.
Ruturn switch S.5 to "off".

4. Check Battery Control and Motor and Tacho Polarities

4.1. Check that gun is unclam~ed, that Driver's and Loader's
Safety switches are in the 'live' position, that Master
Switch in 'on' and that Monitor Unit switch SI is in the
'Run position'.

4.2. Set switch S.A. on the Control Panel to 'Battery'. Rotate
Commander's Controller fully clockwise with the grip switch
operated. Check that the turret rotates to the ri-ht. Release
grip switch while controller is still hard over and check that
turret steps abruptly. Re-operate grip switch then rturn
Controller to centre. The turret should again stop abruptly.
With controller hard over and grip switch operated, set Master
switch to "off". Turret should again stop abruptly. Return
Mastersw tch to "n dhck thatiurret re-starts.

MAODIFIED HANDLINGAUT ORIZED
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4.3. Repeat test 4.2, but rotate Controller anti-clockwise for left-
ward rotation of the turret.

4.4. Repea* tests 4.2 and 4.3, using Gunner's Controller.

4.5. Set Monitor Unit Switch S5 to position 23 (Traverse Motor
Current). Meter M2 (scale 100 - 0 - iOA) should deflect right
for clockwise rotation of the Commander's Controller and left for
anti-clockwise rotation. Record the value of steady current in
each direction. This should not exceed 15 amps.

4.6. Sot Monitor Unit Switch S5 to position 25 (Hull Tacho Output).
Check that meter M2 deflects as in Test 4.5.

4.7. Sot Monitor Unit Switch 55 to position 27 (Traverse Motor Tacho
Output). Check that Meter 1.2 deflects as in Test 4.5.

4.8. Set Monitor Unit Switch 85 to position 3 (Elevation Motor Tacho
Otput). Raise and lower gun by means of Gunner' s Mevation
Handwheel. Meter M2 should deflect right for upward motion of
the muzzle and left for downward motion. Return switch 85 to
"off".

4.9. With Gunner's Controller rotated to the right and turret traversing
right, check that rotating Gunner's Elevation hand wheel will
raise or lower the muzzle. Repeat, traversing to the left.
Return switch S.A. to 'Metadyne'.

5. Set-up and Check Amplifiers

5.1. Check that switch S.A. on the Control Panel is set to 'Metadyne'.
Set the Master Switch to "on". On the Switch Unit set rotary
switch B to "Non-stab". ILP.i on the Power Supply Unit should
light within 30 ! 10 seconds of switching to "N,--stab".

NOTE: In tests 5.2 - 5.9 Mi reads 0 - 30v., M2 100 - 0 00,M
except where indicated.

5.2. In the Control Panel, set Traverse and Elevation Couplin,; Amplifier
'Gain' switches to Position 7, Monitor Switch 8.1. to 'Trim S.A.',
S.4 to 'D.C, Normal, 8.3 to 'Normal and switch 5.5 to position 29.
Holding switch S.2 in the 'H.T. Trav I. position, read Traverse
Output Valve grid voltage on M.1 and Traverse Variator Differential
Current on M.2. Adjust Traverse Servo Output Amplifier 'Trim'
and 'Output Level' potentiometers to give a zero readin; on both
M.1. and 9.2. (N.B. Adjustment of each potentiometer will affect
both meter readings). Set switch S.4 to 'Meter Rcverse' to
ensure that a true zero reading has been obtained on M.1. Release
switch S.2. Set switch 8.I to "trim C.A." Holding switch 82 in
"H.T. Trav" position, adjust Traverse Coupling Amplifier 'Bias'
potentiometer to give a zero reading an M2. Release switch 82.

5.3. Set swtih S1 to "Trim SA". Set switch 3.5 to position 1,
Holding switch 8.2 in the 'H.T. Elev.' position read Elevation
Output Valve grid voltage on M.1. and Elevation Variator Difforental
Current on K.2. Adjust Elevation Serve Output Ailifier tTrim'
and 'Output Level' potentiometers to give zero reading on both
M.1. and M.2. (N.B. Adjustment of each potentiometer will affect
both meter readings). Set switch 5.4 to 'Meter Reverse' to ensure
that a true zero reading has been obtained on M.i. Release switch
5.2. Set switch S1 to "Trim C.A." Holding switch 82 in "H.T.
Elev". position, adjust Elevation Coupling £im'lifier 'Bias'
potentiometer to ,-Ive a zero reading on M.2. Release switch 82.
Return switch 85 to position 29.

' . C ANDLNG AUTHORI2F
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5.4. Set switch S.I. to 'Left'. Holding switch S.2 in the 'H.T.
Tray.' position, check that M.2. reads not less than 70mA
deflection left and the L.H. lamps brighten on Traverse Servo
Output amplifier Set switch S.1. to 'Right'. With switch S.2.
as before check that M.2 reads not less than 70m- deflection
right and that R.H. lamps brighten. Release switch 8.2.

5.5. Set switch S.5 to position 23 (Traverse Motor Current). Depress
Traverse Metadyne 'Start' button or operate switch S.D. on
Switch Unit until Metadyne is heard to reach a 0onstant speed;
this should not take more than six seconds, then release start
button. If the metadyne has not been heard to start by the time
six seconds have elapsed, a fault condition exists. Buttcm or
switch must be released immediately and must not be rE-operated
until fault has been cleared. Hold switch S2 momentarily in
the 'H.T. Tray.' position and check that M2 (100 - 0 - 00A)
reads not less than 80 amps. to the right.

5.6. Set Switch 8.1. to 'left' and operating switch S.2. as before,
check that M2 reads not less than 80 amps. to the left. Release
switch S.2., and depress Traverse Metadyne 'stop' button or
operate Switch S.A. on Switch Unit.

5.7. Set switch S.5., to position 27 and switch S.3. to 'Normal' M.I
(0 - 100v) should read 52.5 ± 27.5v. Set switch S.1. to
'Right' an switch S.3. to 'Meter Reverse'. M.1 should again
read 52.5 - 27.5v. This is the output of the P.C.R. in the
Traverse Couplin.- Amplifier.

5.8. Set switch S.5. to position i, switch S.i. to 'Down'. Holding
switch 8.2. in the 'H.T. Elev.' position, check that M.2. reads
not less than 70mA deflection left and that L.H. lamps brighton
zn Elevation Servo Output Amplifier. Set switch S.1. to 'Up'.
With switch S.2 as before, check that M.2. roads not less than
70mA deflection right and that R.H. lamps brighten. Release
switch S.2.

5.9. Set switch S.5 to position 5, (Elevation Motor Current). Depress
Elevation Metadyne 'Start' button or operate switch S.D. on
switch Unit until metadyne is heard to reach a constant speed;
this should not take more than six seconds, then release 'Start'
button. If the metadyne has not been heard to start by the time
six seconds have elapsed a fault conditi n exists. Button or
switch must be released immediately and must not be re-operated
until fault has been cleared. Hold Switch S.2 momentarily in
the 'H.T. Elev.' position and check that M2 (100 - 0 - 100)
reads not less than 80 amps. to the right.

5.10 Set switch S.I. to 'Down' and operating switch 8.2 as before,
check that M.2. reads not less than 80 amps to the left.
Release switch S.2 and depress Elevati n Mtadyne 'Stop'
button or operate Switch S.A. on Switch Unit.

5.11 Sot Switch S.5 to p~sition 3 and switch S.3 to 'Normal'.
M.1 should read 15 - vOy. Set switch 8.1 to '' and switch S.3
to 'Meter Reverse'. M.i should again read 15 - IOv. This is
the output of the P.C.R. in the Elevation Coupling Amifier.
Return switch S.5 to #off', switch S.1 to 'Run'. Set Traverse
and Elevation Coupling Amplifior 'Gain' switches to position i.

RESTRICTED



p
R3STRICTED

6. Trim and Polarity Checks

6.1 Ensure that gun is unclaraped, positioned dead ahead at approximately
0° elevation, that Driver' s and Loader' a Safety Suitches are in the
'Live' position, that I ttrjI~etadyne s .itch is in the 'Metadyne'
position, that Monitor bnit Switch S.l. is in the 'Run' position.
Set Master Svitch to 'on', act Rotary S,±Itch B to 'Non-Stab.' and
observe that 1LP.1 on the Povier Supply bnit lights Nitain 30 *10 sees.
Set sitch S.5 on Monitor Unit to position 29. Pull 'On' s.itch
S.6 in Monitor Lnit.

6.2 Operate Gunner' s Controller grip siritch and rotate Traverse 'Non
Stab' Trim control on Triniding cnit fully clockise. Note that M2
deflects to the right and that right hand lamps brighten on the
Traverse Servo Output Amplifier. Rotate Trim control fully anti-
clockwise and note that Y2 r',w deflects to tha left and that left
hand laps brighten. Set Traim control to Live a zero reading on

M2 and a balance in laiap illumination on Traverse Servo Output
Amplif ier.

6.3 aet switch S.5 on Monitor L nit to osition 1. Remove fuse FS. 3 from
control panel. ^Opeate Coozznders controller grip switch and proceed
as in clause 6.2 adjusting Elevation 'Non Stab' Trim control on
Trimming Unit and observinT lamps on 'levation Servo )utput Amplifier.

6.4 -dith grip svitch opcrated, rotate Conrmwnder' s Duplex Controller
Handle clockwise in Traverse. Observe the right hand la.ips briphten
on Traverse Servo Output Amplifier. Rotate the Controller Handle
anti-clockwise and observe that left-hand irps brighten. Repeat
this test .ith the Gunner' a Controller. The same results should be
obtained.

6.5 With grip siitch operated, move Commander' s Controller handle back-
wards in Elevotion. Observe that thu right-hand lamps brighten on
the Elevation Servo Output A.rplifier. Move Controllcr Handle for-
wards and observe that the left-hand lamps brighten.

6.6 Set rotary sNitch S.L. to , Stab' on the Svritch Unit. 6et Elevation
'Stab' Trim control on the Trimming Unit to mid travel position and,
operating Gunner' s Controller grip sitch, adjust Elevation Gyro
Trim pctentiometer to give a zero reading on 42 ,nd a balance in
lamp illumination on Elevation Servo Output oplifier. 'Then proceed
as in clause 6.2 adjusting Elevation 'Stab' Trim Control and observing
lamps on Elevation Servo Output Amplifier.

6.7 Proceed as in clause 6.5 using both Couwznder' s and Gunnur' s
Controllers in turn.

6.8 Set switch S.5. on tionitor Lnit to position 29. Set Traverse 'Stab'
Trim control on the Triamdn enit to mid travel position, and opera-
ting Gunner' a Controller grip switch, adjust Traverse Gyro T'im
potentiometer to give a zero reading on A2 and a balance in l,mp
illutaination on Traverse Svrvo Uutput amplifier. Then proceed as
in clause 6.2 adjusting Tr,7vorsc 'htab' Trim Control.

6.9 Repeat clause 6.4.

6.10 Set Loader' s afety 4witch to 'So fe' ,nd chuck that movermiont of the
Controllers Nith the grip switch opur ted docs not produce illumina-
tion of the lamps in cither channel. Return switch to 'Live'
position tnd repoet the test .;ith the Driver' s S; fety 3N.itch. Push
'Off' switch i.6 in Monitor Unit. Return smitch S.5 to 'Off'.
Replace fuse F'S.3.

-5-
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7. Check Traverse Servo Operation

WARNING

Before commencing this sect..on it is ossential to re.lise that, should the
equipment prove to be faulty, a very real :,anger to th. technician exists,
as well as the possibility of extensive dawage to equipment.

It is, therefore, Lterative tl.hat the uno-t ;trinjent measures should be
carried out to ensure that,

(a) Outside the turret no personnel or eqipmont are in the araa which
can be covered by the gun barrel.

(b) Inside the turret, operating personnel must be kept to thV ridxn-um.
Loose clothing should not be %iorn. Personnel must ensure th',a.t they
and their clothing are well clearr of hull mounted items, the gun
breech and any other ,aoving p-arts. The person c: rrying out tao tests
should operate frota the Commander' s seat until ha is absolutely
certain that the ecquipment i; functioning correctly.

(a) It is also iLportant to realise that certain fcults, e.j. Tacho
or Gyro feedback reversed or ,issing, may nut anifcest themselves
immediately the Metadyno is rnn um, but only dc a damand has been
placed on the system. In this event an apparently stable system my
suddenly become violently unstable. If this occurs the Master S%,itch
should be stt to 'Off' inmiediately.

7.1 Check that the gun is unclampod %nd clmunp stoW;d, tht ull Bstter
Master switch is on, that Driver' s end Loader' s S fcty S,,itchcs are
in 'Live' position, that :attoy/4Lktadyne s.itch is in the 'Metadjne'
position, that onitor Lnit Switch Z.1 is in the 'Run' position and
that Traverae Couplink Azaplifier Gain sawitch is .et to position 1.
Set Master Switch to 'on' . St Rotury 3riitch S.B. on SAtch Unit
to "Non-Stab" and observe that J.!.l on Pcr.r Sup1,y Unit ligits
within 30 *10 seconds. Pull 'on' sitch S.6 in :-onitor Unit. Set
syvitch S.5 to position 29. Insure that the gun is el •v: ted above O.

7.2 Oernto Comander' s Controller Grip Switch. Check that Tra.vorse
Servo Output Amplifier lamps are balanced in illuaillatioci, indicating
that tho system is trimed in 'bavwse, aepreza Traversc %.ctadynu
'StLrt' button or ocrate a; itch .S.D. If laaps give an mi-cation
that 'Trim' is not maintained, relcse 'Start' button iuaediL-tely.
Assuming that 'Trim' is maintained, continue -o depress 'Start'
button until Traverse ',tadnc is heard to rcch a const.nt speed;
this should not tako more than 6 seconds, then raL.,.,e 'Stp.rt'
button. Push 'Off' aN.eitch S.6 in onitor Unit.

7.3 Vith Commander' s Controller grip sN;itch opu3retcd, slowly rotate
the Controller clockwise and check that the Turret rot tos to the
right and speed increases smoothly until the Controller is nearly
at the end of its travel, %,hun :n..bi Arupt incrur a cf spo d should
occur. Release the &rip s-,itch A.;ith the Controller hrard over nd
allow Turret te regain speed then return the Controller aloly
to its centre position ond chock that there is an abrupt decrease
in speed foll;cd by a gradual r,.turn to rest. Repa'nt this rotating
the Controller anti-olock-,ise .xid observing rotation of the Turret
to the left.

7.4 Repsat 7.3 using Gunner's Controller.

RSTICTE)
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7.5 Wiith the turrct traversing at 'slew' speed, depress Trvverse
Metadyne 'Stop' button or o,:eratc 6,itch S.A. Chock that turret
halts abruptly. Allow ict~dyno to ran dm n. Zet rot ry S.itch
S.B. to 'Stab' . on the ".,itch Unit. ;'ith s,.itch S.6 p:ulled 'on'
and Commander' s Controller Lrip s.. itch opcrated, chock that there
is e zero reading on M.2 and a, balance in laip illumination on
Traverse Servo Output i~ilificr indicating sjate.a is trimmed in
traverse.

7.6 Proceed as in tests 7.2, 7.3 and 7.4, then aepress Traverse
Mcetadyno 'Stop' bitton or op-rate s,:itch 3.1.. and allow Metadyne
to run down.

8. Check Elevation Servo Opration

NARNING

Before commencing this section, it is eaonti l to rcalizo that, should
the equipment prove to be faulty, a vory real danger to the technician
exists, as Niel! as the possibility of extensive daao.go to equipmeent.

It is therefore ivurative that thL most stringent masures should be
carriud out to ensure that:-

(a) Outside thc turrut no personnel or equipment are in thu area Nhich
can be covered by the ,un barro.l.

(b) Inside the turret, operating porsonnel 1.ust be kept to the miniaum,
Loose clothing should not b. iorn. Personnel iaust ensure that they
and their clothing are well clexr of hull iaounted itos, the gun
breech and c-ny other moving parts. The pCerson carrying out the
tests should o>;rato from the Command;er' s Seat until h: is absolutely
certain that Ghe equipimnt is functionin6 correctly.

(o) It is also iisortcnt to reali.(, tLat certain faults, e.,. Tacho
or Gyro feedba:cks, reversed or missing, ay not 1 n ifezt thcraslves
immediately the ketad ne is run up, but only aft-r a Canand has
been placed on the system. In this event an apparently stoble
system may sudiently become violently un-table. If this occurs,
the Mastcr S-itch should be s-t to 'off' Iraiieiately.

8.1 Check that gun barrel is not positioned i.ithin the zone covuring
the rear of the hull as laid dom .in test 2.7. Chock that the gun
is unclamped and the clip stoed, that T111. lattory astr Switch
is on, that the Driver' s and D-v!,l r's - afety S6,itches irc in the
'live' position, that Batter./Metadyno s.itch is in the 'Mtadyne'
position, that onitor I nit s. itch S.1 is in the 'Run' ?osition and
that Elevation Couplin Amplifier Gain s,,itch is set to position 1.
Sot the hiastr 6v.itch to 'on' an, rot. ry stitch z.B. to 'Non-stab.'
Chock that iLI in the Fower Sup;,ly nit lights ;,thr. 30 t10 sees.
Set 'Speed Grading' potention~t,-r in the Elevr ton Coupling Am.slifier
and 'Non-stab' 'spud graLng' ,otentiomoter in Lfle Lluvation Relay
bnit fully anti-clockwise. Pull 'on' s itch S.o in onitor Lnit.

8.2 Set switch S.5 to position 1. Operatu Co,.nder' s Controller Grip
Svitch and check that Elvticn Serve Outiut A.nplifier la ps are
still balanced in illumination, indicatin_ that the system is
trimmed in elevation, then depress Elevation idcetadync 'Start' button
or opcrL.te switch 6.D. If lamps eive -n inuicotion that trirais not
maintained, release 'st-.rt' butt on imodi a.tel . Assuming that trim
is maintained, continue to depress 'start' button until the elevation
,uetadyne is heard to reach a constant sceud; this should not take
more than 6 seconds. Thun rd3asc 'Itart' button and push 'off'
sN,itch S.6.

-7-
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813 Operate Commander's Controller grip switch, slowly ove the
Controller back ards eond check that the gun elevates and that
speed increases smoothly. Jith tho Fun elevating d maxioria
Controller Deflection check that if the ,rip switch is released,
the gun immediately stops. lso with the gun elevtin8 at imximum
Controller Deflection check that if the Controller is returned to

its ceatral position the gun i:u eui~tely stops. Repe!.t this,
,aoving the Controller eorwards and obsurvinL depression of the gun
muzzle.

8.4 'ith gun elevating at muaxiaum controller deflection, depress
Elevation 21etadyne 'stop' button or o':>rate switch .. '. and check
that kun stops abruptly. Allow Mutadjnc to ran doNxi. 6et rotary
switch S.B. to 'Stab.' on the S ,itch unit. I ull 'on' s .itch S.6.
iith Comiander' s Controllur Grip Svitch opeca ed, check that there

is a zero reading on -,.2 and a balancu in l-imp illiuLnin-tion on
Elevation Servo Output Amplifier, indicatin, Lotein is trikaed in
elevation.

8.5 Proceed as in tests 8.2, 8.3. Fr :-eut 8.3, using the Gunner' s
Controller. Then depress lovition Metadyne 'stoT.' button or
operate switch 6.L. and allow kot.idjne to run doin.

9. Dynamic Check of Liit SNitches

9.1 In the Traverse and levI tion C ,uplint, Amplifiers set 'gain'
sitches to position 1 and the 'Speed Jrading' potentiometc!rs to
mid position. Set rotary m :itch S.B. to 'Stab' an run up
Traverse and rlev-tion !ictadynas.

9.2 Ensure that the Lun barrel is not positioned ,ithin the zone
covering the rear of the 'lull as laid doin in 2e.t 2. In the
Monitor Lnit, set Svitch 8.5 to position 1 to road Elevation
Va:i:itor Differential Current 100 - 0 - 100rs. on a..2. Operate
Coimander' s Controller grip smitch and move the Controller back-
wards in elzvaton until it re,,ts atainot its end stovp. ,hen
the gun muzzle iu at its maximuun elevation note that the reading
on U. 2 is 20iA t 2 O,,i to the right. Continue holding Controller
handle on its Ltop, but set Rotary switch S.D. to "Travel".
Observe tnat -he ..wzzlv im-edintfly dqpreb:ic to ap-proximtely +1 Co
and hunts abcut that woint. Retur n rotary switch S.z. to 'tab.'.
Move Controller forvards until i rests arAinst the other and stcop.
When the gun r-achos itn mxi,=- depreouion, check that the
readin on i. 2 is 20 ± 2OmA to -he loft. Continue holding
Controller handle on its Stop, bt set rotary switch S.b. to
"Travel". Check that nuzzl el c atos to approximately 00 anr

Ckints slosly about this point. Ret,rr. rotary s-witch S.B. to 'Stab'.

9.3 TUsing Conmander's Controller travcrs;e the fun toN. rus the rear of
the Hull %.ith the muz.le in Pill d.pression. .. s the barrel approaches
the rubber bump strip reduce , :2. Observe that kuo th. barrel
reaches a clearance o: some ty- : three inches from the end of the, strip,

it elevates to clear :'he reafio t'o ie Hull. Travers. the gun
in the opposite directi5on and check clearance at thu other Lmd of
the rubber buLV strip. R epcaz th; above at 'slw' speed and note
that &un does not dana, e strip.

9*4 In the event of either 9.2 or 9.3 jiving incorrect results
carry out the zpropriate procedure detailed in Tests 2.1 to 2.7.

-8-
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9.5 Set rotary switch S.L. to "Tr:vel". Vith the turret slmvinL and

the gun ,imovinL in elevation, set Iaster Sitch to toff' . Check
that tne turret and gun come to a controlled halt, that the k, tadyne
and Power Suply nit cease to funct-on. Return the Mazer
Sitch to 'on' and check th: t ILP.1 on the Joxrer supply unit comes
on after 30 *10 seconds. Check that the Mdetadylies can be re-started
as detailed in clauses 7.2 and 85.2.

10. Set-up Elevation Channel

10.1 Ensure that gun is riot over roar of hull. Set rotary switch S.L.
to 'Stab' and run up Elevation Metadyne. Set Monitor S&itch S.5
to position 3, read Elevation Motor Tacho Output (30 - 0 - 30v)
on K.2. Se- Elevation Coupling Aplifier 'Gain' sw.itch to position
7. The syst-5m vill probably be unstable at this ootting when the
gun is disturbed by means of the Conmander' s Controllcr and tho gain
should be turned do-.n one position at a time until the instability
ceases. Note the final position.

10.2 Jperate the Qomrander' s Conroller grip sNitch, cileck t'.t tile
system is still trimmed by the fact thit the gun is utatiom ry, then
move the Cntzoller handle sharply icackwards in elevation until
it rests akairst one end stop. Note re*din- on M.2 ,hile gun is
responding to 'ontroller deiaind. Adjust ' S:.eed Ga oidng' otenLio-
meter on Elev: tn "oupling Amplifier to Live a ste::.dy 10 Volts
deflection on meter. Due to the restricted tra.vel in elew.tion,
it Nll1 be nece.,,ru to elev:. iue ;,nd &epress the g n several times in
order to get an aacurate re, dink. on Hi2. Return the Commander' s
Controller to the centre posit ion at the end of the teat and
relea grip switch.

10.3 6et rotary s,itch S.1. to 'I'on-Stab' and Gain Switch on blev Lion
Coplin% Amplifier -o ,,osition 1. Repeat Test 10.2 but adjust
'Noa-Stab. Speed Grading' !uotenxidm,.ter on Alevation Relay Unit
to )btain the desired IOV on ,2.

10.4 Set the Gain svitch n Uevation Coupling Amplifier to :,osition
7. 7he systean will probably be unstable at this settig Nihen the
gun 's disturbed by means of the Commander' s Controller ana the
gain should be turned down one position at a time until the
instability ceases. Pote the final -oosition. Conrpre this settini.
with that obt.ined in 10.1. Record the lo. er of the two, and set
the 'Cain' switch to this position.

1 1. Set up Trr verse Channel nd Measure St .f.fness

11.1 System ahould be fully operating in Lhc stabilised condition.
Set 'Gain' switch on Traverse Cotpling Amplifier to position 7.
The systeo N.ill probably be unsta-ble at this setting -hen the gun
is disturbed by means of the Commander' a Controller and the Pain
should be turned don one position at a time until the instability
oeases.

11.2 Ley tfte gun on a t~rget at not less than a thousand yavds.
Adjust 'Stab' trim controls to ensure that gun does not urift
off V.rget. Instruct the driver to carry out a neL trol turn,
at maximum speed. 6et 'Divided Reset' L)otentiomcter on Traverse
Relay Tinit to give a finishinL position .ithin ±50 mils (±30) of
starting positior.. It is prob;,ble that adjustinE the 'Dividol
Reset' potentiometer -will affect the gain setting. Therefore
repeat the appropriav% part of test 11.1 said note iinal settinL.

N3T":- On a vehicle with rubber tracks fitted the vehicle vill
be 2atora-1y displaced from its original .)osition _t the
completion of a neutral turn. This only introducos an
ervor of I nil for each yrrd of displacement and (-an bc
ignored.

-9-
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11.3 Set Monitor Unit switch S.5 to position 27, read Traverse 1iotor
Tacho output (300-0-30CV) on i.2. Rotate the Commander' s Controller
fully clockwise. Oper.-te the gip swiiuch nad slovly roturn the
Controller anti-clockwise. ,%t approxinv tely 40.5 decrees of
Controller angle, tne slew wicro-sitch sill be de-enur~ised und an
abrupt decrease in turret speed will occur. -t this point, adjust
'Speed Gr di.ng' potentiometer on Coupling Aniolifior Traverse to
give a reading of 100 volts deflection right on k.2. Return
Controller to centre position then slowly rotate anti-clockwise.
Note that M.2. now indicates a reading of 100 volts deflection left
immediately prior to the slow switch operating to Live the abrupt
increase in turret speed.

11.4 Set rotary switch i.E. to 'Non-Stab' and Gain s%,itch on Traverse
Coupling Amplifier to position 7. The System will probably be
unstable at this suttin when the gun is d.atrbed by muoas of the
Commander' s Controller and the gain should be turned dov, onu
position at a time until the instability ceas. s. hiote the final
position.

11.5 Repeat test 11.3 but adjust 'Non-Stab. Speed Grdin1' potuntiometor
on Traverse Relay bnit to obtain desired 100 volts on i[2. It is
probable thaL adjusting the 'on-Stab. Speed G -,ding' &.oton-iomo;Ler
-,ill affeck; the gain setting. Therefore repeat the a:?ro.'ri.te
part of te;.t 11.4 and note the final setting. Comp re this sottinr
with that obtained in 11.2. Record tha lower of thu tvio and Leot t'le
'Gain' svitch to t.-is position.

11.6 Set rotary switch S.L. to 'Stab.' . In the Thonitor 1,nit pull 'n' sI.itch
8.6. Set switch S.5 to posltion 29 arid siboh S.1 to 'Tria ... '
Holding switch S.2 in the 'i.IT. Tr: ver~e' position chock that the
readings on M.l. and --..2. are et era; if nco-r,, adjust 'Trim' arid

'Output level' potentiometers on Traverse Servo Output imalifier to

obt, in this. Return switch S.1. to the 'Run' position and iith

Commander' s Duplex Controller grip switch operntod, adjuat Traverse
Stab. trim control on Trim Lnit to give a zero reading on .J.2. Revding
'Traverse V.ri tor Differential Current' on -;.2. (100-0-100mg) and

keepint Coiamander' s Controller grip switch operated, rotate TI-verse
Servo Output Amplifier 'Trim' po antLorw.v..r very alo.il clock,is.!. Note
the reading on M. 2 when turret just commences to rotate to the right.
Press the Traverse Metadyne 'Stop' button or operate svoitch S.A. and wait
for metadyne to run dcnm. Then, still keeping Commander's grip switch
operated, rotate 'Trim' potentiometer further in the clockwise direction
until M. 2 reads 4rMl greater than the current measured above. Release
grip switch and run up Traverse Metadyne. Re-operute Co-mMnder's grip
switch and rewa time taken for turret to rotate 500 mils. Release
grip switch, press metadyne 'Stop' button and allow metadyne t. run down.
Check that with grip switch re-operated reading on Mi. 2 is still 40mA
greater than current originally observed. If this is not the case, repeat
the test and record again. Return Traverse Serve Output kuplifier 'Trim'
potentiometer anti-clockwise to the point where a zero reading is
obtained on L. 2. Release Commander' a Controller grip switch and push
'off' switch S.6. N"

11.7 Repeat test 11.6 in the opposite s aao, '£ri' -p(,;Qcionhtur rotated
enti-Llockwise, turret rotating to left.

11.8 Reduce times recorded in 11.6 and 11.7 to mils per sccondl, add the
results aritkuautioally to obtain averae rutu error for 'ull arie.
This depends l.rgelj on Treverse Coupling .~mlifier Lain s,.iteh sott;ng
but should not exceed 30 mils per second at gain setting I.

N.b. Higher jain settings will Live lowier ra; orrors,

-10-
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11.9 ith system fully operatin6 rotate Coniiaador' s OWntrellcr fully
to the rit.ht, opj~ete the grip switch, and record time taken for
turret to cowPlete one revolution to the riLht at '13lew' speed.
Repeat with Controller fully over to the left, sLain recording
time. This sho-ld not exceed 18 seconds. If inoorrect results
are obtained first chock that tests 11.3 and 11.5 have been
carried out correctly.

12. Turret Mounting Friction rest

12.1 Position the vehicle on a 150 incline. Run up the Gun Control
Equipment for Stab. operation. Set Traverse Stab. Trim control
fully clockwise leaving Elevation Stab. trim in the balanced
position, with the 8un elevated apcrox. 30 . Operate Comnder's
Controller Grip s'.itch and allow turret to traverse 3600 observing
that the turret traverse smoothly withoUt 'Stick/slip' or 'juddur'.
Ary points at which this does take place should be noted.

12.2 Proceed as in 12.1 but set Stab. trim control fully anti-clockwise.
Return Traverse 'Stab'. Trim control to tri~iawed position.

12.3 Set Loader's Safety Switch to 'Safe'. Press Traverse 'StoP'
button. Press Elevation Hetadyne 'Stop' button. Sot rotary
switch S. 1. and Master Switch to 'Off'.

13. _- ontra-Rotation "Line-Lp Facility

The gun control system must be correctly set up before co;anncing this
section. It is essential to realisQ th?t, should the equipment prove
faulty, a very real danger to the technician exists, as well a. the
possibility of extensive damage to equipment.

It is therefore Liperative that the most stringEcnt measures should be
carried out to ensure that:-

(a) Outside the turret no parsonnel or eacuioment are in the area
which can be covered by the gun barrel.

(b) Inside the turret, operating personnel must be kept to the
miniaum. Loose clothing should not be orn. Personnel must
ensure that thcj, and their clothing, arc kept vell cle r of
the Hull mounted iteus, the tun breech and any other moving i rts.
The person carrying out the tests ahould operate from the
Co andr's scat.

It is important to realise that cctain faults e.g. E jained relaj or
faulty micro-switch may not manifest themselves until after Contra-
Rotation has been selected and a demand placed on the system. in this
event the turret may rotate out of contrKl. If this occurs the
G.C.E. Master Switch should be set to 'off' Immediately.

-11-
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ICuola (Gearbog No. I k. 1) and No. 15 Cupola
Zo .. , 2 - I;t Vehiale onwardsJ.

Si1. Cupola Direction Sensing Switch S.W.3

Remove Socket TGC2 from the Contra-Rotation Gearbox upper plate.
Using an Avo 8 on ohms range, check that, with the cupola wound
off to zight of 'Line-up', a short circuit exists between pins A
and B of Socket TGC2 free end and that an open circuit exists
between pins A and C. With the cupola wound off to the left of
'Line-up', a short circuit should exist between pins A and C and
an open circuit between pins A and B of Socket TGC2. Replace TGC2.

13.1.2 Check Master Switch S.W.1 and Set Adjustable Came

Remove TXI from Direction Sensing Switch.
With the cupola wound to the left of 'Line-up', slacken the two
7/16 ins. A/F stiff nuts securing the two Adjustable Cans to the
locating peg and move both cams fully outwards, i.e. away from
the peg, then tighten both stiff nuts. Remove the socket from
TGC1 situated on the right hand side of the gearbox. Push the
Contra-Rotation Selection Lever fully forward. A short circuit
should now exist between pin A on TXI free end and Pin C on
TGC1 fixed end. Release the Selection Lever by operating the
Release Pawl situated above the guide ramp and check that an open
circuit appears.

13.1.3 Check 80 Switch S.X.2

Wind the cupola to a position where the striker is half way across
the left hand slope of the guide ramp and hold the Contra-Rotation
Selection Lever fully forward. Check thet an open circuit exists
between pin A on TXI free end and pin C on TGCI. Release the
Selection Lever and wind the cupola into 'Line-up'. Check that
the open circuit is maintained. Now wind the cupola to a position
where the striker is half way across the right hand slope of the
guide ramp again holding the Selection Lever fully forward and
checking that the open circuit is still maintained. Bring the
cupola into 'Line-up' and replace TX1 and TGCI connectors.

This completes the preliminary checks.

13.2. .5 (Gearbox NN~ J L%1~ I a" No. 2 NYc 2)

13.2.1. Adjusting the 80 Cams for Optimum

(a) Set the equipment fully operating in "NON-STAB" condition.
Switch the cupola Supply Junction Box 'aster Switch to "Op'.
With cupola locked to main turret, check that the illuminated
HESH aiming circle projected into the commanders sight may be
centralized in the XIO eye piece.

(b) Select a target at not less than 1000 yds. and zero the
traverse indicator.

(o) Traverse the main turret 500 mile left and wind cupola back
to selected target. Contralise the target in the XIO eye piece,
engage contra-rotation and operate the commanders grip switch.
The main turret should now slew right, cupola romaining stationary.
'Line-up' achievement will be indicated by the locating peg
ongaging in the Blot in the guide ram;p and the se]ootinn lonvr
droping back. (Note: Deflection of controller or trim mbalnm during
lnQ-up, will affect the line-up achievemnt.)

- 12-
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() If 'Line-up' is not achieved, release the selection lever by
oporating the release pawl and move the LEPiT HUf1D adjustable cam
by slackening the nut and tapping the cam approximately 1/16"
towards the locating peg.

(a) RepeataI3.j (c) and (d) until 'Line-up' just occurs.

(f) Repeat13.2.1(c) and (d) traversing 1500 mils left instead of
500, note the error in mils as indicated by the traverse indicator.

(g) Repeat 1.21 (o) and (d) traversing 750 nils left and note the
error in mile.

(h) Repeat13.2.ic) and (d) traversing 250 mils left and note the
error in mils.

(k) Compare the final errors after 250 and 1500 mils displacements
and if sirailar, lock up the left hand cam. If not, equalise the
errors by further adjustment of the left hand cam. A final error
of less than 50 mils after any displacement betwceen 250 and
1500 mils should be achieved.

(j) Ropeat.2.i(c) to (k) for displacement right of 'Line-up'.

13-3. Adjusting the "Lino-up Delay" Potentiometer

(a) Establish the number of mils before 'Line-up' at which the
8 switch operates when the main turret i moving right (Appendix 1) Add
30 mils to that figure.

(b) Select a target at not less than 1000 yds. and zero the traverse
indicator. Set the LIKE-UP DELAY potentiometer (RV3, traverse
relay unit) to its mid position.

(c) Traverse the main turret left by the number of mile established
in 13.5(a) and wind the cupola back to the selected target.
Centralise the target in the X10 eye piece, engage contra-rotation
and operate the commanders grip switch.
The main turret should now traverse right, cupola remaining
stationary.
Line-up achievement will be indicated by the locating peg engaging
in the slot in the guide ramp and the selection lever dropping back.

() If 'Line-up' is not achieved, turn RV3 clockwise to correct an
undershoot and anticlookwise to correct an overshoot.

(e) Repeat 13.5(a) to (d) but from the opposite direction and adjust
RV3 to equalise the errors. A final error of less than 50 mils
should be achieved.

13.4. Set the Cupola into 'Line-up' position. Switch 'OFF' Cupola
Supplies Junction Box MaotQr Switch. Set Loader's Safety Switch
to 'SAFE'. Operate the Traverse and Elevation Metadynes 'STO'
switch. Set rotary switch S.B. and G.C.E. Master Switch to 'OFF'.
Set Driver's Safety Switch to 'SAFE'. Replace the Control Panel
Cover.
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HAMM - Attention is drawn to the Warning on Page 11 before
proceeding with this section.

13.5. PreliminarY Checks No. 15 Cupola (Gearbox No. 2 Mk. 1)
13.5.1. Cup!a Pireotinn Senn, itch

Remove socket TGC2 frorw te Contra-kutation Gar Pox upper. plate.
Using an avo 8 on ohms range, check that, with the cupola wound off
right of 'Line-Up', a short circuit exists between pins A and B of
TGC2 free end and that an open circuit exists between pins A and C.
With the cupola wound off left of 'Line-up', a short circuit exists
between pins A and C and an open circuit between pins A and B of
TGC2 free end. Replace TGC2.

13.5.2 Check Cupola Control Lever Master Switch and the Cupola Isolatinp Switch

Wind the Cupola off to the left of line-up.
Remove TX1 from the Direction Sensing Switch.
Remove TGCN from the right hand side of the gear box.
Push the Contra-Rotation Selection Lever fully forward.
A short circuit should now exist between pin A on TXI free end and
pin C on TGCI fixed end.
Release the Selection Lever by operating the Release Paw! situated
above the Guide Ramp and check that an open circuit appears.
Wind the Cupola into 'Line-up'.
Manually operate the Control Lover/Cupola Haster micro switch and
check that the open circuit still exists. If not, adjust the
Isolating switch mounting until an open circuit is achieved.
Note. The Isolating switch is in series with the control lever
switch and is operated by a rounded cam. at tLe base of the Release
Pawl Shaft. The micro swritch is on a mounting which can be adjusted
radially to the cam by loosening the 10-24 UNC nut on the mounting.
Both switches are open circuit when 'Line-up' is achieved. The
Control Lever should release when the locating peg is within 1/16"
of the guide ramp slot (see mechanical settins).

13.5.3 Che.k 80 switch, Loft and 80 switch , Right

The switches are mounted in a housing to the right of guide ramp.
The switch mounting socuring nuts are vertically above one another
on the housing side nearest to the operator. Slacken both nuts,
set both switches to their middle travel position and then secure
both nuts again.

Wind the cupola off to the left of 'Line-up'.
A short circuit should now exist between pin C on TXI free end and
pin E on TGC1 fixod end.
A short circuit should also exist bctwoen pin B on TXI free end and
pin D on TGCI fixed end.
Wind the cupola into 'Line-up' and check that an open cirouit exists
on each of the above lines. Replace TXI and TGCI.

I,.6  Mechanical Settings

The following procedure assumes that the various switches are
serviceable and that all wiring and connections are correct and
satisfactory.

- 14 -
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(a) Control Handle Release
Adjust the Allen headed 'Control Handle release adjustment sorew'on the
cam lever so that after the 'Control Handle' had baen moved to engage
contra-rotation, subsequent movement of the 'Release Pawl' by hand,
causes release of the control handle. This release should occur when
the release pawl has been moved to the position it would occupy if it
were being operated by the striker pin and this latter was laterally
1/16th inch from engagement in the guide ramp slot.

Check that after adjustment is correct for striker approaching from one
direction, the same results are achieved when the striker an'-.oaches
from the other direction.

It may be found that performance is assyretricl. If this is severe it
may be necassary to modify the release lever which is operated by the
cam at the base of the release pawl shaft.

(b) Guide Ramp Position
Check that when the 'Cupola Traverse Handle' has been pulled fully ,
the 'Guide Ramp' has been pulled down sufficient to clear the striker.

N.B. It is important that this clearance is kept to a minimrz and is
not greater than 3/32 inch.

Check that the striker engages with the guide ramp within i inch of the
guide ramp end. Any adjustment necessary should be made by shimming
the striker at the cupola roof with shims PV571755.

(o) Switgh Setting.s

(1) Isolating Switch
Set the position of the 'Isolating Switch' so that its operating
arm is released, (s':;itch oi-en) by the cam at the base of the
release pawl shaft, when the striker is just approaching line-up.
Opcration should bo oymcrical in response to movement of the
striker from left and right of line-up. The siritch position
is detormined by two adjustments (See l g. i)

(I) A complete bracket .ivoting about the release pawl shaft.
(2) Micro switch support bracket pivoting about one corner screw.

(2) Initial Settings of the 80 switches and operating cams. Remove
the sde cover from the .o switch box. Slacken the nuts securing
the 8 switches and adjust the svitches to their mid positions
vertically. Tighten the securing nuts.
Traverse the cupola left until the striker is clear of the guide

ramp. Manually swine the cupola back until the strik8 r has depressed
the guide ramp approximately 1/64 inch. Adjust the 8 switch
oporatir, cam adjuster so that the vertical cam just operates the
switch marked LEFT (lowor, of two switches). Re-adjust the vertical
cam position, allowing it to move upwards until the switch just breaks.
(Switch closing and opening may be conveniently determined audibly).
Continue traversing until the cupola is lined up.

Pull the traverse handle fully down. Ensure that the vertical cam
does not interfro with the guide ramp dowr-)ard movement. Such
interference would prevent the striker from disengaging ith the
guido ramp slot and so prevent cupola traverse away from line-up
If the vertical cam is limiting guide ramp movement, move both C
switches up approximately Jinch and repeat the setting of the
vertical cams as detailed above. Re-check that guide ramp
movement is not obstructed. If necessary, the C switch
'support bracket' can be idjusted to bring the micro switch
nearer to the vortical cam.

- 15 -
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13.7 Adjlust on Target

Final setting for 80 switches and Operating Cam.
Align the gunners eight on a suitable target at a range of not less
than 1000 yards. With the cupola lined up, observe the position
of the target with respect to the graticule markings of the
commanders' eight.
Zero the traverse indicator.
Traverse the turret RIGHT 550 mils.
Wind the cupola back to the target, as proviously observed in the
commanders' sight.
Engage ogntra-rotation and operate the commanders controller grip
switch. (Note on 13.2.1. applies during lining-up)
The turret should traverse LEFT with the cupola contra-rotating.
'Line-up' achievement will be indicated by the striker engaging
in the guide ramp slot and the selection lever dropping back.
The traverse indicator will give a direct reading of alignment
errors An undershoot should result from the initial settings.

Assuming an undershoot results, adjust the vertical cam by
unscrewing the threaded cam adjuster approximately turn so
allowing the cam to move up. Repeat the functional check and note
the line-up error.
Continue the adjustment of the vertical cam until line-up with
minimum error occurs.

Set the RIGHT 80 switch by traversing the turret LEFT 550 mile and
after winding the cupola back to the target, attempt a line-up and
note the error.
Correct errors by moving the RIGT. 8° switch, (upper of the two
switches) UP to correct overshoots and vice versa.
DO NOT DISTURB THE CAM POSITION.

13.8 Settinm the Time Delay Potentiometer

Sot RV3 on the Traverse Relay Unit (Unit T.A.T.) to its mid position.
Wind the cupola away from line-up until the striker is vertically in
line with the end of the guide ramp.
Attempt a 'Line-up' and observe the results.
If the striker stops short of line-up turn RV3 clockwise and re-check.
The aim should be to achieve engagement of the striker in the guide
ramp slot positively, but without overdriving. RV3 should be set
finally to oqualise errors from left and right.

139 Final Functional Chock

Check the operation of the line-up facility in response to initial
displacements from 1500 mile down to 15 mile.
Acquisition (line-up) should be within - 50 mile.

.M1 Set the cupola into 'Line-up' position.
Switch 1OF Cupola Supplies Junction Box Master Switch. Set Loaders'
Safety Switch to ISAFE'. Operate the traverse and elevation motadynes
'SEOP I switch. Sot rotary switch S.B. and G.C.E. Haster Switch to
'Ol'. Set Drivers' Safety Switch to 'SAFE'. Replace the control
panel cover.
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F.V. G.C.E. NO.7, MK.4, S3TTIW, UP PROCEDURE

Addendum to Contra-Rotation Line-up Facility
Clause 13 - •

Recommended method of establishing the points at which the
8 switch operates when the main armament is traversing

towards 'Line-up' (Claufa 13 IS&)

1. General

(a) Tests 13.1 and 13.2 must have been satisfactorily completed

(b) Switch 'OFF' the G.C.E.

(o) Remove sockets TGC1 and TXI.

2. To establish the operating point of the 80 switl.o

(a) Line up the cupola and main turret.

(b) Zero the traverse indicator

(a) Wind cupola off to the RIGHT until the striker is clear of the
guide ramp.

(d) Manually operate the cupola master micro switch and check that
a short circuit exists between TGC1, pin C, fixed end and TXI,
pin A, free end.

(e) Keeping the cupola master micro switog operated, wind the cupola
LEM'T until an open circuit occurs. (8 switch operation).

(f) Without moving the cupola or turret, note any target on the
centre line of the commanders sight.

(g) Wind the cupola LUFT into line-up.
(h) Traverse the turret RIGHT until the target noted in step (f) is

again on the centre line of the commanders sight.

(J) The Target Indicator will now give a girect reading of the number
of mils before line-up at which the 8 switch oporates.

(k) Repeat the procedure 2(a) to 2(j), buS from the opposite direction,
to establish the point at which the 8 switch operates when the
main armament is traversing LEFT towards line-up.

(1) Reconnect sockets TGCI and TX1.

(m) Before continuing the setting-up procedure, allow at least
15 minutes warm-up period.
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